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Kaposi's Sarcoma: Absence of Cytomegalovirus Antigens 
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The Departments of Pathology and Dermatology, University of Miami School of M edicin e, Miami, Florida, U.S.A. 
Using an immunohistochemical method, we could not 
detect cytomegalovirus antigens in the tissue of Kaposi's 
sarcoma but could in the cells of control sections from 
tissues known to be infected by that virus. Our results 
are consistent with the hypothesis that high antibody 
titers to cytomegalovirus found in patients with Kaposi's 
sarcoma are not due to infection of neoplastic cells by 
the virus, as a secondary event; our data supports the 
conclusions of others that exposure to cytomegalovirus 
may be a primary event in the pathogenesis of Kaposi's 
sarcoma. 
Previous studies have shown a strong correspondence be-
tween high antibody titers against cytomegalovirus (CMV) and 
the presence of Kaposi's sarcoma in Americans and Emopeans 
[1]. Gil'aldo et al [2] demonstrated a specific serologic associa-
tion of antibodies against CMV and American Kaposi's sarcoma 
patients. In addition, herpes-type virus has been observed in 
tissue cultme lines established fTom Kaposi's sarcoma cells and 
morphological aspects in cells from one of these lines suggested 
CMV [3]. These findings have led to the conclusion that CMV 
participates in the development of Kaposi's sarcoma. 
Although the characteristic cytopathic effects of CMV have 
not been observed in the atypical cells of Kaposi's sarcoma, an 
active infection could exist in which the nuclear changes are 
not observable. In order to determine if material antigenically 
related to CMV was present, we examined 6 cases of Kaposi's 
sarcoma using a primary antibody against CMV proteins and 
an immunoperoxidase technique. 
MATERIALS AND METHODS 
Three micron sections of formalin-fixed, paraffin-embedded histolog-
ical material from 6 cases of typical Kaposi's sarcoma originally biopsied 
for standard hematoxylin a nd eosin assessment were prepru'ed for study 
together with controls prepru'ed from adrenal and colon specimens with 
known CMV infection a nd conta ining many cells with the classical 
nucleru' changes associated with CMV. Goat antiserum to CMV was 
obtained commercia lly from Polysc iences, Inc. The unlabeled antibody, 
peroxidase-anti peroxidase method was performed using a commercia l 
rabbit anti-goat a ntiserum obtained from Cappel Laboratories and a 
goat peroxidase conjugated anti-peroxidase antiserum obtained from 
DAKO Corp. Dilutions were made with normal rabbit serum to de-
crease non-specific staining. 
We used the fo llowing procedure. S lides were placed in a 58°C oven 
overnight to melt the pru'affin. The specimens were de-waxed in xylol 
for 6 min and hydrated in decreasing concentrations of etha nol. Endog-
enous peroxidase was blocked by treatment with hydrogen peroxide in 
methanol for 30 min. The specimens were rinsed in phosphate-buffered 
saline and incubated with 20% normal rabbit serum for 30 min. The 
sections were exposed to goat antiserum to CMV (1.0%) for 20 min and 
then washed thorough ly with phosphate-buffered saline. An incubation 
with ra bbit anti-goat IgG antiserum (2.5%) for 30 min followed. The 
sections were washed as above a nd incubated with goat peroxidase-
antiperoxidase (0.33%) for 30 min. Following another wash, the sections 
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were incubated with diaminobenzidine (0.5%) and hydrogen peroxide 
(0.01 0) for 6 min. The sections were counterstained with Mayer 's 
hematoxylin, dehydrated a nd mounted . 
RESULTS AND DISCUSSION 
Intense staining was present in the cytoplasm of infected cells 
in the control sections, including many cells which did not 
display the classical nuclear changes of CMV (Fig 1). Those 
FIG 1. Cells infected with CMV in adrenal gland. Immunohisto-
chemical staining is seen most intensely overlying the typica l intranu-
cleru' inclusions ofCMV (a.rrows) . In addition, diffuse staining is present 
in the cytoplasm of many cells which do not contain the characteristic 
cytopath ic changes of CMV (diaminobenzidine and hematoxylin, re-
duced from X 250). 
FIG 2. Kaposi's sru'coma stained for CMV antigen. There were no 
detectable CMV antigens by immunohistochemical techniques (diami-
nobenzidine and hematoxylin, reduced from x 250). 
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cells which did exhibit these characteristic changes also ex-
hibited strong immunohistochemical staining for CMV anti-
gens. The atypical endothelial cells of Kaposi's sarcoma con-
tained no immunohistochemical staining for CMV antigens (Fig 
2). 
The absence of CMV antigens in Kaposi's sarcoma cells 
implies that there is not an active infection within these cells 
since the antibody preparation used in these studies detected 
CMV antigenic material in cells known to be actively infected 
by this virus. The absence of active infection in Kaposi's sar-
coma cells does not exclude the possibility that CMV antigenic 
material is present within these cells. CMV early antigens were 
detected by Giraldo, Beth, and Huang [4] in 7 of 31 Kaposi's 
sarcoma biopsy specimens; these authors also found CMV DNA 
sequences in 3 of 8 Kaposi's sarcoma biopsy specimens. Our 
results eliminate late infection of Kaposi's sarcoma cells as an 
explanation for the elevated antibody titers to CMV seen in 
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patients with Kaposi's sarcoma; exposure to CMV may however 
be a primary event in the development of Kaposi's sarcoma. 
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Lipid Synthesis in Cutaneous Xanthoma 
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In vitro lipogenesis was studied on the xanthoma tissue 
from 6 patients with normal plasma lipids and 4 patients 
with hyperlipidemia. Xanthoma tissue was incubated at 
37°C for 6 hr in Krebs-Ringer phosphate buffer contain-
ing sodium [l4C]acetate. The radioactivity of each lipid 
class was determined after extraction and separation of 
lipids. The incorporation of acetate into all major lipid 
groups was much greater in xanthoma tissue than in 
control normal-appearing skin. There was no difference 
in the incorporation pattern of 14C between xanthomas 
of patients with normal plasma lipids and those of hy-
perlipidemic patients. The data exemplify considerable 
in situ lipid synthesis of xanthoma tissue. Although the 
lipids in xanthomas of hyperlipidemic persons may be 
derived from plasma, the plasma origin of xanthoma 
lipids in normolipidemic persons remains to be con-
firmed, and the contribution of local lipogenesis cannot 
be ignored. The lipids in cutaneous xanthomas are most 
likely derived from a multiple input system. 
Cutaneous xanthomas may be associated with both hyperlip-
idemia and normal levels of blood lipids. In persons with xan-
thomas and hyperlipidemia, the clinical featmes are correlated 
with the plasma lipid profile [1,2], and the origin of the xan-
thoma lipids is believed to be circulating plasma lipoproteins, 
based on clinical and biochemical studies [3-5]. Evidence also 
has accumulated suggesting analogous mechanisms of forma -
tion of cutaneous xanthomas and atheromas [3] in persons 
afflicted with hyperlipidemia. 
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Cutaneous xanthomas unaccompanied by hyperlipidemia oc-
cur in many clinical synd.romes: histiocytosis X, diffuse plane 
xanthoma, xanthoma disseminatum, juvenile xanthogranuloma, 
and chronic lymphedema. Associations of cutaneous xanthomas 
with reticuloendothelial disorders and paraproteinemia have 
appeared frequently. 
Lipid biosynthesis has been demonstrated in vitro in xa ntho-
mas associated with hyperlipidemia, suggesting that local for-
mation is a significant source of lipids in the development of 
xanthomas [6]. To the best of our knowledge, the origin of lipids 
in xanthomas of persons with normal plasma lipids has not 
been identified. We wish to report the results of a study on 
lipogenesis in cutaneous xanthomas of various types from 10 
patients. 
CLINICAL FEATURES 
Of the 10 patients with xanthomas included in this study, 6 had 
normal serum lipids (Table I) and 4 had hyperlipidemia (Table 1I). 
The group with normal serum lipids had 4 types of xanthomas: 
xanthoma disseminatum, diffuse plane xanthoma, eruptive xanthoma, 
and xanthelasma palpebrru·um. In 2 patients (cases 1 and 2) with 
xanthoma disseminatum, the lesions were generalized papular xantho-
mas (Fig lA). Neither of those patients had diabetes insipidus or 
neurologic or bony abnormalities. Two patients (cases 3 and 5) had 
diffuse plane xanthomas (Fig IE). One of these (case 5) also had 
hypernephroma, IgG mO!1oclonal gammopathy, increased immatw-e 
plasma ceUs in bone mruTOw, and Cl-esterase inhibitor deficiency. One 
patient (case 6) presented with eruptive xanthomatosis, and one patient 
(case 4) had xanthelasma palpebrarum (Fig lC). 
Two patients (cases 7 and 8) had type II hyperlipoproteinemia and 
tuberous xanthomas (Fig 2A) and xanthelasmas. Three siblings of 
patient 7 had died of cardiovascular disease. Patient 8 had a sibling 
who died of heru-t disease at lhe age of 7 yr; and both of his parents and 
another sibling had eleva led levels of blood lipids. Patient 9 presented 
anomalous hyperlipoproteinemia characterized mainly by increased fJ 
very-low-density lipoprote ins of atypical composilion, and patient 10 
had type V hyperlipoproteinemia. Patient 9 presented with diffuse 
